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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a display of high resolution without greatly increasing number 
of scanning driver ICs by decreasing the number of scanning driver ICs and reducing 
the price. 

CONSTITUTION: (n) Gate buses are divided into groups consisting of (m) buses. If 
n/m leaves a remainder, (r) remaining buses are put in one group and one lead-out 
terminal is provided for each group. This device is equipped with (m) or (r) switching 
means for each group which is placed in a 1st state wherein respective lead-out 
terminals and the gate buses in the group are connected or a 2nd state wherein a 
specific OFF voltage is applied to the gate buses in the same group, a control means 
which switch one of the switching means in each group to the 1 st state in order, in 
synchronism with horizontal scanning periods, a frequency dividing means which 
generates a frequency divided signal having a period corresponding to (m) frequency 
division of the horizontal scanning periods, a voltage generating means which applies the specific ON voltage and 
an OFF voltage to one lead-out termihal in each group in order 1 , in synchronism -with the frequency division signal 
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A * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal panel which makes the surplus number one group when n/m produces 
remainder, while dividing n gate buses into every m groups, and possesses one cash-drawer terminal per 
group, The 1st condition of connecting between each cash-drawer terminal and the gate buses in a 
group, Or m switch means per group by which it can take any in the 2nd condition of connecting 
between predetermined OFF state voltage and the gate buses in this group they are (however, the group 
of less than m gate buses less than m pieces), The control means which switches one of the switch 
means in each group to the 1st condition one by one synchronizing with a horizontal scanning period, 
The liquid crystal display characterized by having a dividing means to generate the dividing signal, which 
has a period equivalent to m dividing of a horizontal scanning period, and an electrical-potential- 
difference generating means to impress predetermined ON state voltage and OFF state voltage to one 
cash-drawer terminal per said group one by one synchronizing with this dividing signal. . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a liquid crystal display and the liquid crystal display 

which can simplify a configuration and can aim at price reduction especially. .. 

[0002] 

[Description of the Prior Art] Although the liquid crystal display is suitable as the personal computer of 
the features of being a low power and a thin light weight compared with the display of a CRT mold to a 
portable mold, or a display of various OA equipment, the present condition is that spread with it is 
obstructed. [ a high price and ] [ more extensive than a CRT mold ] Therefore, the useful circuit 
technique for price reduction is searched for. 

[0003] Drawing 1 1 is the fundamental block diagram of a liquid crystal display. In this drawing, as for a 
liquid crystal panel and 2, 1 is [ a data driver and 3 ] scanning drivers, and a liquid crystal panel 1 
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connects and constitutes a liquid crystal cell (illustration abbreviation) at each crossing of these buses 
while having the drain bus D and the gate bus G of an a large number book which were arranged in the 
shape of a matrix. The data driver 2 generates the gradation electrical potential difference according to 
an indicative data, synchronizes the electrical potential difference with a display clock, and is given to 
the drain bus D one by one. Moreover, the scanning driver 3'generates a predetermined binary electrical 
potential difference (the electrical potential difference which turns on / turns off a liquid crystal cell, the 
following, ON state voltage, and OFF state voltage), synchronizes the electrical potential difference with 
a horizontal scanning signal, and is given to the gate bus G one by one. 

[0004] Therefore, a gradation electrical potential difference is written in the liquid crystal cell for one 
gate bus G (henceforth, selector-gate bus), i.e., one display line, by which ON state voltage was given 
through the drain bus D, and one screen is displayed by repeating this into all the gate buses G. In 
addition, the terminal for drain buses for Pd to pull out the drain bus D to the exterior of a liquid crystal 
panel 1 and Pg express the terminal for gate buses for pulling out the gate bus G to the exterior of a 
< liquid crystal panel 1. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if shown in this conventional liquid crystal display, 
since the output of the scanning driver 3 and the gate bus G were made to correspond by 1 to 1, there 
is a trouble that the scanning driver 3 is enlarged in proportion to the number of the gate bus G, and it 
had become the failure of price reduction of a liquid crystal display. 

[0006] Generally, although a scanning driver is offered with an integrated circuit (henceforth, scan driver 
IC), there are many things with the output of 100 per IC to about 200. Therefore, since a number of 
scanning drivers IC which divided the total number of the gate bus G by the number of IC outputs of 
one piece are needed for a liquid crystal display, it becomes difficult to realize high resolution liquid 
crystal displays, such as VGA (Video Graphics Array) specification with many numbers of the gate bus 
G, by the low price especially. 

[Objects of the Invention], then this invention aim at realizing a high resolution display by carrying out 
grouping of the gate bus at a time to two or more, and making each group and the output of a scanning 
driver correspond, without increasing sharply lessening the number of the scanning driver IC and 
attaining low-pricing, or the number of the scanning driver IC. 
[0007] 

[Means for Solving the Problem] As this invention is shown in drawing 1 in order to attain the above- 
mentioned purpose, the principle Fig. The liquid crystal panel which makes the surplus number one group 
when n/m produces remainder, while dividing n gate buses into every m groups, and possesses one 
cash-drawer terminal per group, The 1st condition of connecting between each cash-drawer terminal 
and the gate buses in a group, Or m switch means per group by which it can take any in the 2nd 
condition of connecting between predetermined OFF state voltage and the gate buses in this group they 
are (however, the group of less than m gate buses less than m pieces), The control means which 
switches one of the switch means in each group to the 1st condition one by one synchronizing with a 
horizontal scanning period, It is characterized by having a dividing means to generate the dividing signal 
which has a period equivalent to m dividing of a horizontal scanning period, and an electrical-potential- 
difference generating means to impress predetermined ON state voltage and OFF state voltage to one - 
cash-drawer terminal per said group one by one synchronizing with this dividing signal. 
[0008] 

[Function] In this invention, the output of an electrical-potential-difference generating means is given 
per group of a gate bus. Therefore, since what is necessary is just to have an electrical-potential- 
difference generating means (namely, scanning driver) with little output of a n/m individual (+one n/m 
when [ However ] n/m produces remainder) to n gate buses, a high resolution display can be realized, 
without being able to lessen the number of the scanning driver IC, and being able to attain low-pricing, 
or increasing the number of the scanning driver IC sharply. 
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'[0009] 

[Example] Hereafter, the example of this invention is explained based on a drawing. Drawing 2 - drawing 
5 are drawings showing one example of the liquid crystal display concerning this invention, and are an 
example in case n/m does not produce remainder. First, a configuration is explained. Setting to drawing 
2 , 10 is a liquid crystal panel and 11 is the horizontal scanning signal SH. It is the predetermined control 
signal SC synchronously. The control means to generate and 12 are the horizontal scanning signal SH. 
Dividing signal mSH carried out m dividing A dividing means to generate, and 13 are the dividing signal 

mSH. They are predetermined ON / OFF state voltage V1 Vn/m synchronously. It is the scanning 

driver (electrical-potential-difference generating means) generated one by one. 

[0010] grouping of the liquid crystal panel 10 was carried out at a time to m — all — coming out — n 

gate buses G1, G2 Gn the drain bus and liquid crystal cell (refer to drawing 1 1 ) of a predetermined 

number — having — a gate bus — G1 [ for example, ] from — Gm up to — the 1st group, .., Gn- (m-1) 
from — Gn up to — the — it is divided into the n/m group. S1, and S2, Sn are the switch means 
established at the one rate per gate bus, and each switch means is the control signal SC from a control 
means 11. It follows and which condition in the 1st condition of connecting between Input A and outputs 
OUT, or the 2nd condition of connecting between Input B and outputs OUT is taken. 

[001 1] In the input A of each connecting means, they are the cash-drawer terminal P1, Pn/m. It 

minds and they are each output V1 of the scanning driver 13, .., Vn/m. It is given and is the OFF-state- 
voltage terminal POFF in Input B. It minds and they are V1, .., Vn/m. Fixed electrical-potential- 
difference VOFF' of OFF state voltage (0V) and this potential is given. Drawing 3 is an example of a 
configuration at the time of setting the gate bus number per group (m) to "2", and n/m, i.e., n/2 group, 
is formed in all in this example. The switch means S1 - Sn It is a control signal SC about two N-channel 
metal oxide semiconductor transistors TNa and TNb which connected between Inputs A and B and an 
output OUT as shown in drawing 4 . It is made ON/off-control by 2 bits (for the odd-numbered switch 
means, the switch means of SCO and even [ 1 or ]-numbered SC is SC2 and SC3). 
[0012] Next, an operation is explained. Drawing 5 is the timing chart of drawing 3 . 4-bit control signal 
SC which makes 1 horizontal-scanning period (H) a half cycle Opposition, a bit SC 1, a bit SC 2, a bit 
SC 3, and a bit SC 0 have respectively a bit SC 0, a bit SC 1, a bit SC 2, and a bit SC 3 in phase. 
Therefore, a bit SC 0, a bit SC 1, and a bit SC 2 and Bit SC 3 change to two kinds, the combination of 
"H, L", and the combination of "L, H", at 1H spacing, respectively. 

. [99 \ ?]• VI i7jVn/2 Wh i I e cotfti nujng .the ele^tricgj potential diff^ (ON-state-voltage;, for example, 

.+5V) for making a liquid postal, cell turn on between mxH horizontal scanning signal SH the dividing 
signal carried out m dividing (namely, 2 dividing) — synchronizing — the location of the ON state voltage 
— V1 from — Vn/2 It is made to shift one by one and is maintained between ON state voltage by the 
electrical potential difference (OFF-state-voltage;, for example, 0V) for making a liquid crystal cell turn 
off. 

(1) Here, it is SC. When SCO and SC1 are the combination of "H, L" The odd-numbered switch means 
S1, S3, S5, and .... will be in "the 1st condition", and, similarly the potential of Vi (i is 1, 2, ..n/2) of the 
same group at that time will be given to the odd-numbered gate bus G1, G3, G5, and .. if its attention is 
paid to the 1st group — this group's odd-numbered gate bus G1 **** — V1 of the same group 
Potential (ON state voltage/OFF state voltage) is given. ~ 

(2) Moreover, SC When SCO and SC1 are the combination of "L, H", the odd-numbered switch means 

51, S3, S5, and .... will be in "the 2nd condition", and fixed electrical-potential-difference VOFF' which is 
similarly equivalent to OFF state voltage at the odd-numbered gate bus G1, G3, G5, and .. will be given. 

(3) Moreover, SC When SC2 and SC3 are the combination of "H, L" The even-numbered switch means 

52, S4, S6, and .... will be in "the 1st condition", and, similarly the potential of Vi (i is 1, 2, ..n/2) of the 
same group at that time will be given to the even-numbered gate bus G2, G4, G6, and .. if its attention is 
paid to the 1st group — this group's even-numbered gate bus G2 **** — V1 of the same group 
Potential (ON state voltage/OFF state voltage) is given. 
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'(4) Moreover, SC When SC2 and SC3 are the combination of "L, H'\ the even-numbered switch means 
S2 ? S4, S6, and .... will be in "the 2nd condition", and fixed electrical-potential-difference VOFF' which is 
similarly equivalent to OFF state voltage at the even-numbered gate bus G2, G4 t G6, and will be given. 
[0014] As mentioned above, according to this example, it is a control signal SC. While following, choosing 
the gate bus in each group one by one and giving one output (Vi) of the scanning driver 13 to the 
selector-gate bus concerned Since fixed electrical-potential-difference VOFF' was given to the 
remaining non-selector-gate bus, the number of outputs of the scanning driver 13 is made to n/m of the 
number (n) of a gate bus, for example, since it is m= 2, in the example of drawing 3 , it can be halved 
with n/2. 

[0015] Therefore, the number of the scanning bus IC can be reduced and low-pricing can be attained. Or 
a high resolution liquid crystal display can be realized, without increasing the scanning bus IC sharply. In 
addition, drawing 6 is the modification of drawing 3 and is a control signal SC. It is the example which 
reverses 2 bits (SCO and SC1) at the inverter gates 20 and 21, and generated the remaining 2 bits (SC2, 
SC3). The inverter gates 20 and 21 can consist of an N-channel metal oxide semiconductor transistor 
Tc and a load component R, as shown in draiwing 7 . 

[0016] Drawing 8 - drawing 9 are the examples which considered the odd-numbered switch means 
(representing S11) and the even-numbered switch means (representing S12) as another configuration. 
For drawing 9 (a), it is the block diagram of the odd-numbered switch means S11, this drawing (b) is a 
block diagram of the even-numbered switch means S12, and the former is the N-channel metal oxide 
semiconductor transistor Te to Input A side. While preparing, it is P channel MOS transistor Tf to Input 
B side. The thing and the latter which were prepared are P channel MOS transistor Tg to Input A side in 
this reverse. It is the N-channel metal oxide semiconductor transistor Th to Input B side. It is made to 
prepare. According to such a configuration, it is the 1-bit control signal SC. Switch actuation is 
controllable. In addition, a switch means may be constituted like drawing 10 . That is, as are shown in 
drawing 1 0 R> 0 (a), and a resistance element R11 is used instead of a P channel MOS transistor, and 
the odd-numbered switch means S11 may be constituted and it is shown in drawing 10 (b), a resistance 
element R12 may be used instead of an N-channel metal oxide semiconductor transistor, and the even- 
numbered switch means S12 may be constituted. 

[0017] It switches into a liquid crystal panel and a means is made from each above-mentioned example. 
Although it is because the switching device in a panel (MOS transistor) is diverted and switched and a 
means can be constituted, this is not restricted to this, and may be made to a scanning driver, or may 
be constituted separately. 
[0018] 

[Effect of the Invention] Since it carries out grouping of the gate bus at a time to two or more and was 
made to make each group and the output of a scanning driver correspond according to this invention, a 
high resolution display can be realized without being able to lessen the number of the scanning driver IC, 
and being able to attain low-pricing, or increasing the number of the scanning driver IC sharply. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the principle Fig. of this invention. 

[Drawing 2] It is the block diagram of one example. 

[Drawing 3j It is the block diagram of an important section including the switch means of one example. 

[Drawing 4] It is the block diagram of the switch means of one example. 

[Drawing 5] It is the timing chart of drawing 3 of operation. 

[Drawing 6] They are other block diagrams of one example. 

[Drawing 7] It is the block diagram of the inverter gate. 

[Drawing 8] It is the block diagram of further others of one example. 

[Drawing 9] It is the block diagram of a switch means to use it for drawing 8 . 

[Drawing 10] They are other block diagrams of a switch means to use it for drawing 8 . 

[Drawing 11] It is the fundamental block diagram of a liquid crystal display. 

[Description of Notations] 

G1 -Gn : Gate bus 

mSH : dividing signal 

P1 - Pn/m : Cash-drawer terminal 

S1 - Sn : Switch means 

V1 - Vn/m : ON/OFF state voltage 

10: Liquid crystal panel 

1 1: Control means 

12: Dividing means 

13: A scanning driver (electrical-potential-difference generating means) 



[Translation done.] 
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